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ABSTRACT 

This r epor t  presents t h e  r e s u l t s  of t e s t s  performed on.one specimen of 
Refrigerant Expansion Valve 75MG4406 PTR-8. 
formed . The following t e s t s  were per- 

1. Receiving Inspectior; 
2. Proof Pressure 

3. Functional 
4. Cycle 

The specimen performance was i n  accordance with t h e  s p e c i f i c a t i o n  re- 
quirements of NASA drawing 75M04.406 PTR-8 throughout t h e  tes t  program with 
t h e  exception of a small leak through t h e  modulator casting. The leak did 
not e f f e c t  specimen function. 
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FOREWORD 

The t e s t s  reported he re in  were conducted f o r  t h e  John F. Kennedy Space 
Center by Chrysler Corporation Space Division ( C C S D ) ,  New Orleans, Louisiana. 
This document was prepared by CCSD under contract  NAS 8-4016, P a r t  V I I ,  CWO 
271620. 
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CHECK SHEET 

F O R  

IZEFRIGERANT E X P A N S I O N  VALVl3 

MANUFACTURER: ALO Valve Co. and Johnson Service C o .  
MANUFACI?JFER'S MODEL NUMBER: TAC-45HWI-00 
N A S A  PART NUMBER: 7 5 M O U 0 6  PTR-8 
T E S T I N G  AGENCY: Chrysler Corporation Space Division, New Orleans, Louisiana 
A U T H O R I Z I N G  AGENCY: N A S A  K S C  

I. F U N C T I O N A L  R E Q U I R D E N T S  

A.  O P E R A T I N G  MEDIUM: R - 2 2  
B . O P E R A T I N G  P H E S S U F Z  : 

1. HEAD: 185 ps ig  
2. S U C T I O N :  55 ps ig  

1. ImT: 450 ps ig  
2. PNEUMATIC CONTROL I U T :  25 psig 

C.  P R O O F  PRESSURE: 

D .  VALVE C A P A C I T Y :  45 tons of r e f r i g e r a t i o n  

I1 . CONSTRUCTION 

A. E Q U A L I Z E R :  l lk-inch SAE (Society of Auto- 

B. 
motive Engineers) male f l a r e  

female) and l-l/8-inch ODM 
(outer  diameter male) 

c. STYLE: S t r a i g h t  through flow 

E. MODULATING ATTACHMENT : Model V-306 (Johnson Seapice Co.) 

SI233 O F  INLET AND O U T L E T  F I T T I N G S :  7/8-inch O D F  (ou ter  diameter 

' D. REMOTE B U L B  T U B I N G  LENGTH:  1 5  f t .  

111. ENVIRONMENTAL M Q U I R E M E N T S  

I 

A. EVAPORATOR TENPERATLJFtE RANGE: -40 t o  +50°F 
B. B U L B  TEMPERATURE: 34°F 

I V .  L O C A T I O N  AND U S E  

The valve controls  r e f r ige ran t  flow t o  t h e  evaporator i n  t h e  a i r  
conditioning units on Launch Complexes 34 and 37B at  t h e  John F. 
Kennedy Space Center. 

? 

v i  
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SECTION I 

INTRODUCTION 

1.1 

1.2 

1.2.1 

1.2.2 

1.2 .? 

1 .3  

SCOPE 

This repor t  presents the  r e s u l t s  of t e s t s  t h a t  were perforned 
t o  determine i f  Refrigerant Expansion Valve 75M04.406 PTR-8 
meets t he  operat ional  requirements f o r  John F. Kennedy Space 
Center Launch Complexes 34 and 37B. A summary of t h e  t e s t  
r e s u l t s  i s  presented on page . v i i .  

ITEM DES CRIPTION 

One specimen of Refrigerant Expansion Valve 75M04.406 PTR-8 
w a s  t e s t ed .  The valve controls  t h e  flow of r e f r ige ran t  t o  
t h e  evaporator i n  the  a i r  conditioning u n i t s  on Launch Complexes 
34 and 37l3 a t  t h e  John F. Kennedy Space Center. 

Refrigerant Expansion Valve 75M04406 i s  a thermosta t ica l ly  con- 
t r o l l e d  re f r igerant  valve,  equipped w i t h  a pressure control led 
modulator, and an ex terna l  equal izer .  The valve has a 45-ton 
r e f r l g e r a t i o n  capacity. 

The valve i s  manufactured by t h e  ALCO Valve Company and i s  
equipped w i t h  a Johnson Service Company modulating attachment. 

APPLICABLE DOCUMENTS 

The following documents contain t h e  t e s t  requirements f o r  
Refrigerant Expansion Valve 75M04406 PTR-8. 

a. 75M04.406 PTR-8, component spec i f ica t ion  

b. KSCSTD-164( D )  , Environmental Test Methods 

c .  Test P lan  CCSD-F0-1078-1FY t e s t  requirements 

d.  Test Procedure TP-RE-CCSD-FO-1078-2 

1-1 



2.1 

SECTION I1 

E CEIVING INSPECTION 

RF;QUImN"S 

2.2 

2.3 

2.4 

The specimen s h a l l  be v i s u a l l y  and dimensionally inspected f o r  
conformance with NASA drawing 75M04406 PTR-8 and appl icable  
spec i f ica t ions  t o  t h e  extent  possible  without disassembly of 
t h e  t e s t  specimen. The specimen s h a l l  a l s o  be inspected f o r  
poor workmanship and manufacturing defec ts .  

TEST PRDCEDURE 

A v i s u a l  and dimensional inspec t ion  of t h e  t e s t  specimen w a s  
performed t o  determine compliance with NASA drawing 75M04406 
PTR-8 and the  applicable vendor drawing t o  t h e  extent  possible 
without disassembly of  t h e  t e s t  specimen. A t  t he  same time 
t h e  t e s t  specimen was a l so  inspected f o r  poor workmanship and 
manufacturing defects.  

TEST RESULTS 

The specimen complied with NASA drawing 75M04406 PTR-8. 
evidence of poor workmanship o r  manufacturing defec ts  was 
observed. 

No 

TEST DATA 

The da ta  presented i n  t a b l e  2 - l w e r e  recorded during t h e  
inspection. 

Table 2-1. Specimen Spec i f ics  

Name 

Manufacturer 

Model 

Capacity 

I n l e t  and Outlet  
P o r t  S ize  

Expansion Valve 

ALCO Valve Co. and Johnson 
Service Company 

T AC-45HWI-00 
v-306 modulating attachment 

45-tons r e f r i g e r a t i o n  

l-1/8-inches OD 
7/8-inches I D  

2-1 



SECTION I11 

PROOF PRESSURF, TEST 

3.1 

3.1.1 

3.1.2 

L 

3.1.3 

5.2 

3.2.1 

3.2.2 

3.2.3 

3.2.L 

3.2.5 

, ' 2 3 6  .L .  

3.2.7 

3.2.8 

3.2.2 

3.2.1G 

3.2.11 

3.2.12 

TZST FEQUIREMENTS 

Pressurize t h e  specimen i n l e t  and o u t l e t  t o  450 psig with CN2 
and maintain t h e  pressure f o r  5 minutes. 
o r  d i s t o r t i o n .  

Check f o r  any leakage 

Pressurize  t h e  pneumatic cont ro l  i n l e t  t o  25 ps ig  using GN2 
and maintain t h e  pressure f o r  5 minutes. 
o r  d i s to r t ion .  

Check f o r  any leakage 

The t e s t  specimen s h a l l  be depressurized t o  zero ps ig  and in-  
spected f o r  d i s to r t ion .  

The t e s t  se tup  was assembled as shown i n  figure 3-1 using t h e  
equipment l i s t e d  i n  t a b l e  3-1. 

All connections were t i g h t ,  gages were i n s t a l l e d  and operat ing 
properly and a l l  valves were closed. 

Hand valves 3, 7, and 9 were opened. 

The i n l e t  and out le t  por t s  were pressurized t o  450 psig using 
hand regula tor  5. The pressure w a s  monitored on gage 8. 

Hand valve 3 was closed. 
and tf-e specimen was checked f o r  leakage and d i s t o r t i o n .  

Pressure was maintained f o r  5 minutes 

Regulator 5 was adjusted t o  zero o u t l e t  pressure.  Specimen 
pressure was allowed t o  vent t o  zero through t h e  regula tor .  

Hand valves 7 and 9were  closed. Hand valve 3 w a s  opened. 

Regulator 5 w a s  adjusted t o  25 ps ig  o u t l e t  pressure.  
pressure was monitored on gage 6. 

The 

Hand valve 10 was cracked s l i g h t l y  allowing specimen modulator 
pressure ind ica ted  by gage 11 t o  reach 25 psig.  

Hand -:abres 10 and 3 were closed. 
was naintained f o r  5 minutes. 
lealks and d is tor t ion .  

Specimen modulator pressurs  
The specimen was checked f o r  

iiard -vvai-re 10 was opened. Regulator 5 w a s  adjusted t o  zero 
o u t l e t  pressure allowing modulator pressure t o  vent t o  zero 
through regulator 5. 

A l l  da ta  w e r e  recorded. 

3 -1 



3.3 

3 . 3 . 1  

3.3.2 

3 -4  

TEST ESULTS 

There w a s  no evidence of leakage when t h e  inlet and outlet  
ports  were pressurized nor  d id  any damage occur as a resu l t  
of pressurizat ion.  

When pressurized t o  25 ps ig  a small leak developed i n  t h e  
modulator cast ing.  It w a s  s t i l l  possible  t o  surround t h e  
bellows w i t h  a 25 psig atmosphere s o  t h e  leak d i d  not a f f e c t  
the function of t h e  valve.  Test ing w a s  continued. 

TEST DATA 

The da ta  presented i n  t a b l e  3-2 were recorded during t h e  t e s t .  

3 -2 



Table 3-1. Proof Pressure Test Equipment List 

1 

[t em 
No. 

1 

2 

3 

L 

5 

6 

7 

8 

9 

10 

li 

- 

I t e m  

Test S pe cinen 

Hand Valve 

Pres sure  Gage 

Regulator 

Pres sure  Gage 

Hand Valve 

Pres sure  Gage 

Hand Valve 

Hand Valve 

Pressure Gage 

Manufacturer 

ALCO and Johnson 
SeLuice Co. 

Air Products 

Kerot es t  

Linde Co. 

Linde Co. 

Linde Co. 

Mar0 tt a 

Duragauge 

Marotta 

Robbins Aviation 

Heise 

Model/ 
’art No. 

PAC- 
+5HWlOO 
tnd V306 

NA 

NA 

23771-1 

type 896 

23218-1 

HVA-16 

NA 

m~-16 

NA 

18-113- 
93 -181 

Serial 
No. 

NA 

NA 

NA 

NA 

NA 

NA 

10 5 

NA 

106 

NA 

NA 

Remarks 

ief  r i g e r a n t  
?xpansion valve 
k5-ton capaci ty  

k000 -ps i g  
i o t t l e  supply 

:-inch 

1 t o  4000-psig 
5% FS accuracy 

1 t o  5000-psig 
)ut l e t  

I t o  3000-psig 
t-5% FS accuracy 

1-inch 

1 t o  600-psig 
tO.5% FS accurac 
:a1 d a t e  
- 
10 -24-6 6 

1-inch 

:-inch 

I t o  30-psig 
9% FS accuracy 
:a1 d a t e  
12-27-66 
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Table 3-2. Proof Pressure and Leakage Test Data * 

~ Pressure 

Leakage 

Dis tor t  ion 

Pres sure  

Leakage 

Distor t ion 
I 

2 6 - - -  

450 pSig f o r  5 min ( i n l e t  and 
o u t l e t  po r t s )  

Zero 

None 

25 psig f o r  5 min (modulator) 

Small leak i n  modulator cast ing.  
Did not a f f e c t  valve f lux t ion .  

None 

IiotE: Refer ts t a b l e  3-1 f o r  item iden t i f i ca t ion .  

Figure 3-1. Proof Pressure Test Schematic 

I 

t 



Figure 3-2, Proof Presaure Test Setup 
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SECTION IV 

FUNCTIONAL TEST 

L . l  

Lc.l.1 

L.1.2 

4.1.3 

L.1.L 

4.1.5 

~ 1 . 6  

4.1.7 

L.1.8 

L.1.9 

7” REQUIREMENTS 

Manualky. ad,just the expansion valve t o  cont ro l  a t  a s e t  point  of 
L°F superheat w i t h  a 20 psig signal pressure applied t o  t h e  zodu- 
l a t i n g  attachment. 

Slowly decrease the modulator s igna l  pressure (from the  i n i t i a l  
29 p i g )  u n t i l  the  superheat begins t o  increase,  thus ind i -  
ca t ing  t h a t  t he  modulating attachment i s  beginning t o  overr ide 
the  expansion valve. 

Continue t o  decrease t h e  modulator s igna l  pressure u n t i l  t h e  
valve i s  i n  t h e  closed posi t ion.  Record t h i s  pressure also. 

Slowly increase the modulator s igna l  pressure from 0 t o  20 psig,  
recording both the  point a t  which t h e  valve begins t o  open and 
the  point a t  which t h e  valve i s  full open as s ign i f i ed  by t h e  
superheat returning t o  a temperature of 4OF. 

Perform s t eps  4.1.2 through 4.1.4 t e n  times i n i t i a l l y  and t h r e e  
times on a l l  subsequent func t iona l  t e s t s .  

Divide t h e  re f r igerant  flow a t  100 per cent capacity (as de- 
t e m i n e d  i n  s t eps  4.1.2, 4.1.3, and 4.1.4), i n t o  fourths  t o  
determine approximate s i g n a l  pressures simulating system 
operating capaci t ies  of 100, 75, 50, and 25 per cent.  

Using s i g n a l  pressures determined i n  s t e p  4.1.6 suddenly 
f luc tua te  t h e  s ignal  pressure t o  t h e  modulator causing t h e  
expansion valve t o  simulate changes i n  t h e  system operating 
ca-,acit;- from 100 t o  75, 75 t o  50, 50 t o  25, 2 5 . t o  5C,  50 t o  
( 2 ,  and 75 t o  100 per cent.  _ c  

Perform s t e p  4.1.7 t h r e e  times. 

During one f u n c t i o n a l  determine t h e  r e f r ige ran t  flow through 
t h e  t e s t  specimen varying t h e  head pressure from t h e  lowest 
a t ta i i iable  pressure t o  200 psig w h i l e  holding t h e  suct ion 
prsszure constant a t  55 psig.  

L.2 TEST’ PROCZDURE 

L.2.1 The specimen was i n s t a l l e d  i n  the  func t iona l  t e s t  se tup  as shown 
i n  f igu re  4-1, using equipment l i s t e d  i n  t a b l e  4-1. 

L.2.2 A i l  connections were t i g h t ,  gages were i n s t a l l e d  and operating 
properljr, and a l l  hand valves were closed. 

4.2.3 Temperature recorder 35, f l o w  i n d i c a t o r s  8 and 47, and pre- 
ampl i f ie r  52 were turned on. 

4-1 



L.2.4 Hand valve L8 w a s  opened and c i r c u l a t i n g  pump 45 was turned on 
and t h e  water/glycol flow was adjusted as required wi th  bypasa 
hand valve LA. The f l o w  w a s  monitored on flow i n d i c a t o r  47. 

L.2.5 Hand valves  24, 33,  9, 1 5 ,  18, 6, and 13, and solenoid valve 
21 were opened. 

4.2.6 Hand regu la to r  26 was ad.justed u n t i l  100 p s i g  was ind ica t ed  on 
gage 27. 

L.2.7 Hand regu la to r s  28 and 30 were adjusted p res su r i z ing  t h e  modu- 
l a t o r  mtil 2cJ psig w a s  i nd ica t ed  on gage 34. 

L.2.e Water flow through condenser 3 w a s  adjusted t o  ensure proper 
operation. 

L.2.9 Compressor 2 w a s  turned on and loaded as required f o r  t h e  t e s t .  

L.2.i- The s:,-stem w a s  allowed t o  s t a b i l i z e ,  temperature recorder  35, 
2-22 flow i n d i c a t o r  8, and suc t ion  pressure gage 16 were 
zsni tcred.  
ture cor , t ro l le r  L1. 

Water/glycol temperature w a s  control led with tempera- 

L . 2 . X  

L.2.12 

The t e s t  specimen was adjusted t o  con t ro l  a t  a se t  temperature 
of k°F superheat with a 30OF bath.  

Using hand regulator  30 t h e  modulator w a s  slowly depressurized 
unt i l  t h e r e  w a s  a decrease i n  R-22 flow as indicated by flow 
h d i c a t o r  8. This pressure w a s  recorded. A rise i n  superheat 
followed t h i s  decreased r e f r i g e r a n t  flow. 

L.2.13 The modulator w a s  f u r t h e r  depressurized with r egu la to r  30 u n t i l  
zera flow was  indicated by flow i n d i c a t o r  8. 
recorded. 
t h e  expansion valve was completely closed. 

The pressure w a s  
The compressor suc t ion  pressure decreased t o  zero when 

4.2.1L Using r egu la to r  30 t h e  modulator was slowly pressurized u n t i l  
flow w a s  indicated by flow i n d i c a t o r  8. 
corded. 
valve opened. 

This pressure was re- 
Suction pressure began t o  inc rease  when t h e  expansion 

L.2.15 Using regu la to r  30 t h e  modulator w a s  f u r t h e r  pressurized u n t i l  
maximT flow w a s  indicated by flow i n d i c a t o r  8. This pressure 
was recorded. The superheat returned t o  4OF s ign i fy ing  t h a t  t h e  
va lve  was  f u l l  open. 

L.2.10 

L.2.17 

Procedures 4.2.12 through 4.2.15 were performed t e n  times 
initially and t h r e e  times on a l l  subsequent func t iona l  tes ts .  

m. ine r e f r l p r a c t  flow was divided i n t o  fourths .  The s i g n a l  
pressures needed t o  a t t a i n  these  flow values  were determined and 
recorded. 

L.2.18 Usbg  signal pressures determined i n  procedure 4.2.18, t h e  signal 
Y y A l ~ s u r e s  -0 were sudden* var ied with r egu la to r  30 t o  cause t h e  

L-2 



specimen t o  simulate changes i n  t h e  system operat ing capaci ty  
frm 1011 t o  75,  75 t o  50, 50 t o  25, 25 t o  50, 50 t o  75 and 75 
t o  100 per  cent. 

L.2.19 Procedure 4.2.18 was performed t h r e e  times. 

L.3 TEST RESULTS 

4.3.1 1 - 7  The t e s t  specimen demonstrated s a t i s f a c t o r y  performance during 
t h e  i n i t i a l  funct ional  t e s t .  
con t ro l l ed  modulator were e f f e c t i v e  i n  con t ro l l i ng  t h e  re- 
f r i g e r a n t  flow. 

The thermal bulb and t h e  pressure 

The d a t a  d i2  r o t  a?pear c o m l s t e n t  i n  t h e  d i f f e r e n t  phases of 
t h e  func t iona l  t e s t  as a r e s u l t  of t h e  many va r i ab le s  con- 
fyonted during t h e  t e s t .  
load were maintained during a l l  phases of t h e  func t iona l  t e s t .  
Closing t h e  specimen wi th  t h e  modulator immediately caused t h e  
suc t ion  pressure t o  decrease.  
changed t h e  flow r a t e  through t h e  specimen. 
a l s o  caused t h e  superheat t o  r i s e  and t h e  thermal bulb would 
r e a c t ,  opening t h e  specimen f u r t h e r .  With these  v a r i a b l e s  it 

. w a s  d i f f i c u l t  t o  obtain consis tent  da t a  i n  a l l  phases of t h e  
func t iona l  t es t .  

Constant compressor load and heat 

This decrease i n  suc t ion  pressure 
A decrease i n  flow 

The inconsis tencies  t h a t  occurred were a r e s u l t  of  t h e s e  v a r i a b l e s  
and no t  a r e s u l t  of specimen malfunction. 

L.L 

The d a t a  presented i n  t a b l e  4-2 were recorded during t h e  i n i t i a l  
func t iona l  t e s t .  
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Table L-1. Functional Test Equipment List 

- 
;em 

1 

2 

3 

I, 

5 

5 

7 

E 

? 

10 

11 

12 

i? 

14 

1 5  

16 

- 

Item 

?e s t S pe cimen 

Zompres s o r  

;ondenser 

I ryer  

5 i gh t  Gla s s 

Sand Valve 

C lowme t e r  

Flow Indicator  

Hand Valve 

Gage 

Thermocouple 

Capillla;- Tube 

Hard Valve 

nvaFc r a t c r  9 

Hand Valve 

Gage 

Manufacturer 

ALCO and Johnson 
serv ice  Co. 

A i r t  emp 

Airtemp 

Sporlan 

Marotta 

Naugh 

Beckman 

Robbins Aviation 

Marsh 

Honeywell 

NA 

Marotta 

A i r t  emp 

Robbins Aviation 

Marsh 

Model/ 
~ r t  No. 

~ 6 ~ ~ 1 0 0  

NWOO 

C-969 

5 -A-12 

HVA-16 

L-12SB- 

5311 

SKA 250 
4T 

100-4s 

Tfl  m e  

NA 

HVA-16 

iSKA-25C 
4T 

NA - 

~ 

Serial 
No. 

NA 

NA 

43 54 

NA 

NA 

106 

NASA 08 
113 
10 6 -103 
B 

NASA 08 
113 
018771 

NA 

NASA 08 
113 
9 5-1180 
B 

NA 

NA 

10 5 

:-204-58 

NA 

NASA 01 
113 
9 F r Y  

Remarks 

45-tons 
ref r i g e r a t i o n  

100-ton u n i t  

100 -tons 
r e f  r i g e r a t i o n  

2-core 

Built -in mois - 
t u r e  i n d i c a t o r  

1-inch 

3/4-inch 
Cal da t e  
10-14-66 

Preset  input  
Cal da t e  
2-1-67 

$-inch 

0 t o  300-psig 
9 . 5 %  FS accura 
Cal da t e  
11 -9 -66 

Cu-con 

1-inch 

50-tons 
r e f r i g e r a t i o n  

1 &-inch 

0 t o  200-psig 
Cal d a t e  - b 
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Table L-1. Functional Test  Equipment L i s t  ( Continued) 

It em 

TheAno couple 

Hand Valve 

Eand Valve 

C a p i l l a r j  Tub e 

Expansion Valve 

Xand Valve 

GN2 Supply 

Eand Valm 

Gage 

Regulator 

Gage 

Pressure Fleplatc 

Pressure TAniter 

Pressure Regulatc 

Soiencid V a l x  

Pressure Liiiiiter 

Hand Jialve 

Pressur? Gage 

Manufacturer 
~~~ ~~ 

Xoneyw e 11 

NA 

NA 

NA 

Sporlan 

NA 

NA 

Linde Co. 

Linde Co. 

Linde Co. 

Oxweld 

Grove 

Republic 

Watts 

Marotta 

Republic 

Robbins Aviation 

Heise 

Model/ 
art No. 

T" w p e  

NA 

NA 

NA 

m-34 G 

NA 

NA 

NA 

NA 

'ype R- 
8962 

lu 2581 
LQ-2377- 
1-1 
15LX 

180-ID2 

1-119 -3 

Mv-74 

I  80 - ID  -2 

S K A - ~  5 0 
kT 

HL1917 

Serial. 
No. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

L-415 i 2  

NA 

NA 

17211 

NA 

NA 

NASA 08- 
113 
1087-C 

Remarks 

Cu-con 

;-inch 

G-inch 1 

3 L-t ons 
re fFigera t ion  

1-inch 

LOO0 -ps i g  bot  t 1 

,-inch 

0 t o  4000-psig 
3% FS accuracy 

3 t o  5000-psig 
o u t l e t  

0 t o  LOO@-psig 
+5$ - FS accuracy 

6@O@-psig i n l e t  
0 t o  750-psig 
o u t l e t  

1 5  t o  250-psig 

LSO-psi i n l e t  

3-way, 28V DC 

1 5  t o  250-psig 

z-inch 

1 

1 

0 t o  30-psig 
9.1% FS accura 
Cal da te  
12 -27 -6 6 

Y 
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- 
;em 

35 

36 

37 

38 

39 

LO 

IC1 

L2 

43 

44 

L5 

L6 

47 

L8 

449 

50 

- 

Table 4-1. Functional Test Equipment List ( Continued) 

It em 

'enpe rature  
le corder 

'roc es s Water 
;uPPlY 

'enn Flow Regulat 

'rocess Water 
ieturn 

4and Valve 

dat er/Glycol 
30 lut ion 

reP.perature Con- 
t r o l l e r  

Pressure Actuated 
Valve 

Steam Heater 

Hand Valve 

Water Pump 

Turbine Flowmet ei 

Flow Indicator 

Hand Valve 

The rmo couple 

Hand Valve 

Manufacturer 

Honeywell 

NA 

Perm 

NA 

Jenkins 

NA 

Honeywell 

Honeywell 

NA 

Ohio Brass 

Novo 

COX 

Beckman 

W i l l i a m s  

Honeywell 

Williams 

Model/ 
a r t  No. 

NA 

NA 

1500 

NA 

' ig 47 

NA 

NA 

480 5 

NA 

15c 

17M2 

AN-24 

5311 

Fig l254 

f1TfI me 
Fig 1254 

Serial 
No. 

;470-42: 
1003 

NA 

:A-64 

NA 

NA 

NA 

NA 

58- 
94037 

NA 

NA 

T4503 

NASA 08 
113 

1 5  

NASA 08 
113 
016578 

NA 

NA 

NA 

200812- 

Remarks 

iange: -125 t c  
t525 O F  
:a1 da te  
LO -11-67 

30-psig 

2-inch, 150-psi 

&inch 

20°F f reez ing  
point 

1-inch 

2B-inc h 

Centrifugal 
85-gPm 

@-inch 
Cal date 
2/3/67 

Cal date  
12 -29 -6 6 

l i - inc h 

Cu-con 

2-inch 



I * Cu-con 

I i i 

0 t o  200-psig 
5 . 5 %  FS accur: 
Cal da t e  
9-22-66 

1 I 

Table L-1. F a x t i a n a l  Test EquiTment List (Ccntizued) 

Item 

Thexocouple 

P r P a z p l i f i e r  

P ~ e s  sure  Gage 

C o m t  e? 

Fressure Switch 

Manufacturer 
~ ~- 

Honeywell 

Unholtz-Dickie 

A s h  c r a f t  

Durant 

Barksdale Val D 

Laboratory Suppl 

Madel 
'art No 

"TT1 Tyl 

8 R4cv 

uragaug 

NA 

L20E 

NA 

S e r i a  I Remarks 

NASA @e 
11.3421 
97 -14 

NASA OS 
113 - 
1L03B 

NA 

YJA 

MA 

Gal d a t e  
. 12-19-66 

Range: 5-to 
GS -psi g 

2e3 3c 
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4-2. Functional And Cyclo Test Setup 
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SECTION V 

5 -1 

5.1.1 

5.1.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

5.2.7 

5.2.8 

5 93 

TEST RIEQUIFEMENTS 

Cycle valve from f u l l  open t o  closed pos i t ion .  Conduct 5000 
cycles  and perform a f u x t i o n a l  t e s t  a f t e r  100, 500, 1000 and 
each add i t iona l  1000 cycles t h e r e a f t e r .  

Record a l l  adjustments necessary during func t iona l  t e s t i n g .  

The tes t  is  t o  be performed with R-22 as t h e  t e s t  medium. 

TEST PROCEDURE 

The specimen w a s  i n s t a l l e d  i n  t h e  e x i s t i n g  r e f r i g e r a t i o n  system 
as  shown i n  f igu re  4-1 using t h e  equipment l i s t e d  i n  t a b l e  5-1. 

A l l  connections were t i g h t ,  gages were i n s t a l l e d  and operat ing 
properly and a l l  hand valves were closed. 

Hand valves 24 and 33, and solenoid valve 31were  opened. 
Pressure switch 55 w a s  bypassed. 

Regulator 26 was adjusted u n t i l  100 ps ig  was indica ted  on gage 
27. 

Regulators 28 and 30 were adjusted u n t i l  20 ps ig  w a s  ind ica ted  
on gage 34. 

Pressure switch 55 was connected and ac tua te  and deactuate  
pressures  were adjusted t o  correspond w i t h  f u l l  open and f u l l  
closed pos i t ion  of t h e  valve. 

A func t iona l  tes t  w a s  performed as out l ined  i n  sec t ion  I V  a t  
100, 500, 1000 and each 1000 cycles t h e r e a f t e r .  A t o t a l  of  
5000 cycles were performed. . 

During one func t iona l  t e s t  t h e  thermal bulb was disconnected 
f o r  t h e  suct ion l i n e  and secured so t h a t  it remained a t  constant 
room ambient temperature. Using Perm regu la to r  37, t h e  com- 
pressor  head pressure was var ied  from t h e  lowest a t t a i n a b l e  pres- 
su re  t o  200 ps ig  i n  10 ps ig  increments. 
f o r  each increment was recorded while t h e  suct ion pressure w a s  
held constant a t  55 psig.  

The r e f r i g e r a n t  flow 

TEST KESULTS 

The tes t  specimen exhibi ted no degradation of performance as a 
r e s u l t  of t h e  cycle tes t .  
performed as out l ined i n  sec t ion  I V  and t h e  da t a  were obtained 
under conditions described i n  paragraph 4.3. 

The required func t iona l  t e s t s  were 



TEST DATA 

The da ta  obtained during t h e  func t iona l  t e s t  a r e  presented i n  
t a b l e s  5-2 through 5-8. 
5-9 

Flow t e s t  d a t a  a r e  presented i n  t a b l e  

5 -2 



Table 5-1. Cycle Test Equipment L i s t  

.. 

It e:n 
No. 

1 

L.- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1.2 

13 

' Item 

Test Specimen 

Compressor 

Condenser 

Dryer 

Sight Gla s s 

iland Valve 

F lomet  e r  . 

Flow Indicator  

Hand Valve 

Gage 

Thermocouple 

Capillary Tube 

Hand Valve 

Evaporator 

Hand Valve 

Gage 

Manufacturer 

ALCO a d  Johnson 
Service Co. 

A i r t  emp 

Airt emp 

Sporlan 

Marotta 

Waugh 

Beckman 

Robbins Aviation 

Marsh 

Honeywe 1 1  

NA 

Marottn 

A i r t e m p  

Robbins Aviation 

Marsh 

me17 
'art N o .  

16HWlOO 

DWWOO 

C-969 

5-~-12 

HVA-16 

1-12SB-: 

5311 

~ S K A  250- 
4T 

100-4s 

ITf1 Type 

N A  

~ ~ - 1 6  

L5KA-250- 
IcT 

N A 

5-3 

S e r i a l  
No. 

NA 

NA 

43 54 

NA 

NA 

106 

VASA 08 
113 
LO 6-1031 
3 

VASA 08 
113 
118771 

NA 

U S A  08 
L13 
95-1180 
3 

NA 

NA 

10 5 

-204-58: 

NA 

JASA 08. 
113 
m 

Remarks 

45-tons 
r e f r i g e r a t i o n  

100-ton u n i t  

100-tons 
r e f r i g e r a t i o n  

2-core 

Buil t  -in mois - 
t u r e  ind ica tor  

1-inch 

3/4-inc h 
Cal da te  
10-14-66 

Preset input 
Cal da te  
2-1-67 
1 i;-inch 

3 t o  300-psig 
5 . 5 %  FS accura 
Cal da te  
11-9 -6 6 

Cu-con . 

1-inch 

50-tons 
re f r igera t ion  

E-inch 

3 t o  200-psig 
Cal da te  
7 



Table 5-1. Cycle Test Equipment List (Continued) 

It em 

'hermocouple 

Iand Valve 

Iand Valve 

:ap i l la ry  Tube 

kpansion Valve 

- .  

land Valve 

3 2  supply 

land Valve 

;age 
. 

iegulat  o r  

;age . 
?ressure Regulato 

Pressure Limiter 

Pressure Regulato 

Solenoid Valve 

Pressure Limiter 

Hand Valve 

Pressure Gage 

h r f a c t u r e r  

ioneywe 11 

NA 

NA 

. NA 

Sporlan 

NA 

NA 

Linde Co. 

Linde Co. 

Linde Co. 

h e l d  

Grove 

Republic 

Watts 

Marotta 

Republic 

Robbins -4viat ion 

Heise 

Model 
'art N o  

IT" Typ 

NA 

NA 

NA 

m-34 

NA 

NA 

NA 

NA 

I'y-pe R- 
8962 

3u 2581 
AQ-2377 
1-1 
15LX 

S80-ID2 

X-119 -2 

Mv-74 

680-ID- 

,;SKA-2! 
4T 

i 

5-4 

Serial 
No. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

L-4.1512 

NA 

NA 

172 l l  

NA 

NA 

NASA 08 
113 
1087-C 

Remarks 

Cu-con 

&-inch 

34-tons 
r e f r i g e r a t i o n  

1-inch 

4.000-psig bottl 

$-inch 

0 t o  4000-psig 
3% FS accuracy 

0 t o  5000-psig 
o u t l e t  

0 t o  4.000-psig - +5% FS accuracy 

6000-psig i n l e t  
0 t o  750-psig 
o u t l e t  . 

1 5  t o  250-psig 

4.5O-psi i u e t  

j-way, 28V DC 

1 5  t o  250-psig 

k-inch 

0 t o  30-psig 
-tO.l% FS accura 
Cal d a t e  
- 
12-27-66 



Table 5-1. Cycle Test Equipment L i s t  (Continued) 

I t e m  

?r;cess Water 
Supply 

Penn Flow Regulat 

Process Water 
Fleturn 

Har,d Valve 

'rJat er/Gly co l  
Solution. 

Temperature Con- 
t r o l l e r  

P x s s u r e  Actuated 
Valve 

Steam Heater 

Yand Valve 

L ~ w  Indicator  

Manufacturer 1 ~ i o d e t l /  
k a r t  No, 

Honeywe 11 

NA 

Y Penn 

NA 

Jenkins 

NA 

Honeywe 11 

Honeywe 11 

N 4. 

Ohio Br.,ss 

Novo 

cox 

Beckmar, 

Willim: 

Honeywe: 

Williams 

I NA 

N A  

1500 

NA 

?ig 47 

NA 

NA 

480 5 

NA 

j 15c 
I 

~~~ 

Serial 
No. 

S470-4; 
1003 

NA 

C A - 6 4  

NA 

NA 

NA 

NA 

58- 
94037 

NA 

NA 

r4503 

U S A  08 
L13 
!00812- 
L5 

JASA 08, 
113 
116578 

NA 

NA 

NA 

Remarks 

Range: -125 t c  
+525 O F  

Cal date  
10-11-67 

80-psig 

2-inch, 150-psi 

1s-inc h 

20°F freezing 
point 

1-inch 

24-inch 

Cent rif 'ugal 
85-gpm 

13-inch . 

Cal date  
12-29-66 

&inch 

Cu-con 

2-inch 

5-5 



Table 5-1. Cycle Test Equipment Es t  (Continued) 

- 
:tern 
No. 

51 

52 

- 

53 

5L 

55 

56 

-- 

It em 

Thermocouple 

Preamplifier 

Pressure Gage 

Counter 

Pressure Switch 

Power Supply 

Manufacturer 

Honeywell 

Unholt z-Dickie 

Ashcroft 

Durant 

Barksdale Valve 

Laboratory Supply 

Model/ 
'art No. 

ItTt1 Type 

8 PMCV 

uragauge 

NA 

420E 

NA 

S e r i a l  
No. 

NA 

JASA 08- 
L13-0215 
77-l4 

JASA 08- 
tu- 
W3B 

NA 

NA 

NA 

Remarks 

Cu-con 

Cal da te  
12-19-66 

0 t o  200-psig - %.5$ FS accur: 
Cal da te  
9-22-66 

0 t o  99,999 

Range: 5 - t O  
80-psig 

28V DC 

. 
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Note 

The following da ta  were obtained by maintaining 
a constant 55 ps ig  suc t ion  pressure a t  t h e  exit 
of t h e  evaporator.  
from 161 ps ig  t o  200 psig.  

Head pressure was var ied  

Table 5-9. Refr igerant  Flow Versus Head Pressure 

. 
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